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WE CLAIM : 

1. A method fo: 
variation at a defined site 
wherein a first nucleotide 



detecting a specific nucleotide 
in a target nucleic acid polymer 
esidue is replaced by a second 



nucleotide residue, comprising the steps of 



(a) hybrid, 
target nucleic acid polymer 
oligonucleotide primer, the 
a plurality of nucleotide 
10 complementary to the nucli 
region disposed toward tire 



that when the primer is hybri 



zing a. detectable amount of a 
in single"-s.tranded form with an 
detection step primer, comprising 
esidues, said primer, being 
tide sequence of interest in a 

nd from- the defined site such 



id to the polymer there are 
defined site/ and the 3' 
dsntfieal to the first or second 

n v y 

detected!; 



no nucleotide residues betweei 
end of the primer ,that art 

15 nucleotide residues to be 

(b() extending the primer' using a polymerizing 
agent in a mixture^eomprising oijB^or more nucleoside 
triphosphates wherein^thfi^mixture includes at least one 
nucleoside tr iphospfiate complementary to either the first or 

20 second nucleotide' residue which comprises means for detecting 
the incorporation of the nucleoside triphosphate in a nucleic 
acid polymer, and optionally one or more chain terminating 
nucleoside triphosphates; and 

^ (c) detecting the incorporation of the 

25 nucleoside triphosphate, whereby the identity of the 
nucleotide rasidue at the defined site is determined 



e ^ 



2. 



ethod for detecting a plurality of specific 



nucleotide valuations at defined sites in a target nucleic 
acid polymer wherein ~ais4east a first nucleotide residue is 
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replaced by a second nucleotide residue at a first defined 



site and a third nucleotide 



nucleotide residue at a secojnd defined site, comprising 



(a) hybridi 
target nucleic acid polymer 



residue is replaced by ; 



i detectable amount of a 
in single-stranded form with a 
first oligonucleotide primer, the first detection step 
primer, comprising a plurality of nucleotide residues, said 
primer being complementary Jto the nucleotide sequence of 
interest in a region disposed toward the 3' end from the 
10 first defined site such that when the primer is hybridized to 
the polymer there are no nucleotide residues between the 
first defined site and the ■ 3 ' end of the primer that are 
identical to the first /and ( second nucleotide residues; 
/ I / 

(b) attending/ tpe first detection step primer 
15 using a polymerizing! agent) in a mixture comprising one or 

more nucleoside tripmosphates\herein the mixture includes at 
least one nucleoside Vr^phjbsphate complementary^ to the first 
or second nucleotide residue which comprises means for 
detecting the incorporation' of the nucleoside triphosphate in 
20 a nucleic acid polymer, arid' opt-ionally one , or more chain 
terminating nucleoside triphosphates; 

(c) detecting the incorporation of the 
nucleoside triphosphate, whereby the/identity of the 
nucleotide residue at the jfirst defined site is determined; 

25 (d) removing the' extended first detection 

step primer formed in step (cy from the target nucleic acid 
polymer; and 

(e) adding a second detection step primer, 
said primer being complementary to the nucleotide sequence of 
30 interest in a region disposed toward the 3' end from the 
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second defined site such that 
to the immobilized polymer' the 



when the primer is hybridized 
•e are no nucleotide residues 



to be detected. 



between the second defined siti; and the 3' end of the primer 
that are identical to the third or forth nucleotide residues 



cting in a patient a 



u n J I- 



3. A method of detej; 

predisposition to a genetic difsorder resulting f 

j 

specific nucleotide variation jat a defined site in genetic 
material of the patient wherein a first nucleotide residue is 
replaced by a second nucleotide residue, comprising the steps 
of: 



r 



(a) obtaini, 
amount of genetic material 

(b) hybridizl 




containing a detectable 
the patient; 
detectable amount of 



15 genetic material in a single-stranded form with a first 
oligonucleotide primer, the first detection^ step primer, 
comprising a plurality of nucleotide residues, said primer 
being complementary to the nucleotide sequence of interest in 
a region disposed— toward the; 3' end f-tem-the first defined 

20 site such that when the primer is hybridized to the genetic 
material there are no nucleotide residues between the defined 
site and the 3' end of the primer that' are identical to the 
first and second nucleotide ^residues'; 

(c) extending the primer using a polymerizing 

25 agent in a mixture comprising one' or. more nucleoside 

triphosphates complementary ; to either the first or second 
nucleotide residue which comprises means for detecting the 
incorporation of the nucleoside triphosphate in a nucleic 



28203A 



acid polymer, and optionally one or more/ chain terminating 
nucleoside triphosphates; and 

(d) detecting the incorporation of the 

nucleoside triphosphate, whereby the /identity of the 

/ 

nucleotide residue at the defined syte, and thus whether the 

/ 

patient has a predisposition for the associated genetic ^ 



disorder is determined. ^ ,— j', v/ / , , Q \ x " °^ f (_y 



4. A method according to claim 1, 2 or 3 further 
comprising the step of immobilizing the target nucleic acid 

10 polymer to a solid support prior to step (a). 

5. A method according to claims 1, 2 or 3, 
wherein the primer is complementary to a region of the 
nucleotide sequence of/inbereat extending toward the 3' end 
of the target nucleic/ acid nokymer from the nucleotide 

15 residue immediately idjace^t \^o^the^def ined site. 

Ky . \ 

6. A method according to claim 1, 2 or 3, wherein 
the nucleoside triphosphate comprising means -for detecting 
the incorporation of the nucleoside triphosphate in a nucleic 
acid polymer is a deoxynucleoside triphosphate. 

20 7. A method according to claim 1, 2' or 3 , 

wherein the nucleoside triphosphate comprising means for 
detecting the incorporation of the nucleosd.de triphosphate in 
a nucleic acid polymer is a dideoxynucleoside triphosphate. 

8. A method according to claims 1, .2 or 3, 
25 wherein the mixture includes a second nucleoside triphosphate 
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comprising a second means, different from said first means, 
for detecting the incorporation off the second nucleoside 
triphosphate in a nucleic acid polymer. 

A method according to claim- 1, 2 or 3, wherein 
the extended product of step (df) is eiuted before- determining 
the incorporation of the incorporated nucleoside 
triphosphate. 



10. A method according to claim 2 or 3, wh?: 
the nucleotide variations ajfe detected in one__sj_n<gle step by 
10 adding a plurality of det&< 



labelled nucleoside tr'iphp 
nucleotide residues. 



tTon step primers and differently 
.phates identifying the variable 



11. A method 
wherein the detectable aMount 



15 is obtained by performi 



modified . 



■imer comprises a first 



to claim 1, 2, or 3 
target nucleic acid polymer 
fication reaction 

wherein at least one amplification primer^ :omprises a first 
attachment moiety bonded to the primer^_^ 

/ 

A kit ^or usse in determining specific 
nucleotide variations/ in a^ target nucleic acid polymer 
20 comprising in packaged comtaination 

(a) /at least Tane amplification primer 
comprising an oligonucleotide whicrKis complementary to and 
hybridizes with a .portion of the target, nucleic acid polymer 
and which is effective as a primer for ert?ymatic nucleic acid 
25 polymerization and a first attachment moiety; 



/ 
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(b) at least one detection step primer 
comprising an oligonucleotide which is complementary to and 
hybridizes v.ch a portion 3' to a variable nucleotide of the 
target nucleic acid polymer; and"" optionally 
5 (c) at least one s6lid support comprising a 

solid matrix and at least one attachment site which is 
capable of immobilizing the oligonucleotide of the amplifica- 
tion probe through the first attachment moiety; and 

(d) at least one/ nucleoside triphosphate 
10 containing means for detecting Ihsr incorporation of the 
nucleoside triphosphate in a nucleic acid polymer. 

A kit according/ to c^Laim 12 for use in the 
identification of the nucleotials variation of apolipoprotein 
E polymorphism, wherein the) dJetectwnstep primer comprises 
15 the sequence 5'-GCG CGG ACA^TGG AGG ACG TG. 




14. A kit according to claim 12 for use in the 
identification of the nucleotide variation of apolipoprotein 
£ polymorphism, wherein the detection step primer comprises 
the sequence 5'-ATG CCG A1X3 ACC TGC AGA AG. 

15. A kit according, to claim 12 for use in the 
identification of the nufcleotide^var iation of apolipoprotein 
E polymorphism, wherein/the detection "step^pr imer comprises 
the sequence 5'- GTA CT3G CAC CAG GCG GCC GC. "\ 



16. A kit according to claim 12 for usei in the 
25 identification of the nucleotide variation of apolipoprotein 
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E polymorphism, wherein the detection step primer comprises 
the sequence 5' - GGC CTG GTA CAO. TGC CAG GC. 

17. A kit according/ to claim 12 for use in the 
detection of the nucleotide variation in codon 6 of the human 

5 8-globin gene causing sickle cell anemia, wherein the 

detection step primer comprises the sequence 5 ' -CAT GGT GCA 
CCT GAC TCC TG. 

18. A kit according to^claim 12 for use in the 
detection of the nucleotide variation., in codon 6 of the hui 

10 S - globin gene causing sjrC]f^e cell anemia, wherein the 

detection step prime/ conipclses the sequence 5'- CAG TAA CGG 
CAG GCG GCC GC. 



19. A kit according to claim 12 for use in the 

detection of a nucleotide variation in codon 12 of the K-ras 
/ \ 
15 gene, wherein the detection step primer comprises'! the 

sequence 5 1 - AAG GCA /CTC TTG CCT ACG CCA. / 



20. A kin according to claim 12 for/use in the 
detection of a nucl/eotide variation in codon-- 12 of the K-ras 

- / / 
gene, wherein the detection step prime ^comprises the 

sequence 5'-AGG CAC TCT TGC CTA CGC Cffc . 



irding/^o claim li 



detection of a nucleotide variat 



gene, wherein rJne detectii 



2 for use in the 
codon 12 of the K-ras 



step primer comprises the 



sequence 5'- AAC TTG TGG TAG \ TTG GAG CT . 



■Vi" 
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22. A kit according to claim 12 for use in the 
detection of a nucleotide variation jin codon 12 of the K-ras 
gene, wherein the detection step pri/mer comprises the— 
sequence 5'- ACT TGT GGT AGT TGG\AG/C TG. .Si_\^ 

A reagent for detecting the presence of a 
point mutation in which a. normal /nucleic acid residue is 
replaced by an abnormal nuc Te^c/acid residue at a defined 
site within a gene of interest ,/ comprising an oligonucleotide 
:r VS fcr i 



of sufficient length to act as/a primer : 



an enzyme cata- 



10 lyzed chain extension nucleic /acid polymerization reaction, 
said oligonucleotide primer hjaving a sequence^ which is 
complementary to a regiorr of / che % ,gene of interest beginning 
with the nucleotide residue /immediately adjacent to and 
toward the 3' end of/ the gerie from tJje^defined site and 
xtending away from (the def ine^^ite tp^ard the 3' end of the 
gene whereby enzyme WtaLvfeed chain extension nucleic acid 
polymerization will commence by adding a nucleic acid residue 
complementary to eithen uhe normal nucleic residue or the 
abnormal nucleic acid res' 



24. A reagent according to claim 23, wherein the ^^'y, 
polynucleotide has a length of from 10 - 40 nucleotide 
residues. 



25. A reag/ent according to claim 24 having the 
sequence 5 ' -GCG CGG ACA TGG AGG ACG TG. 



sequence 5'-ATG CCG ATG ACC TGC AGi 



A reagent according bo claim 24 having the p^ 
•J ATG ACC TGC AGa/ AG. 
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27. A reagent according to/ claim 24 having the 
sequence 5'- GTA CTG CAC CAG GCG GCC/GC 



28. A reagent according ko claim 24 having the 
sequence 5'- GGC CTG GTA CAC TGC S GAG GC. 



5 29. A reagent according to ciaim\24 having the 

sequence 5 ' -CAT GGT GCA CCT GAC TJCC TG. 

30. A reagent accordiing to claim 24 having the 
sequence 5'- CAG TAA CGG CAG GCE' GEC < 

31. A reagent ac/cormilng to claim 24 h/ving the 
10 sequence 5'- AAG GCA CTC TffG CcAaCGJCCA. 

32. A reagent accc/rding'to claim 24 having the 
sequence 5'-AGG CAC TCT TGC CTA/CGC CAC 



33. A reagent according to claim 24 having the 
sequence 5'- AAC TTG TGG TAG TTG SAG CT 



15 34. A method^ for detecting, at a defined site in 

the genome of a microorganism, the existence of point muta- 
tions leading to alterled/ pathogenicity or resistance to 
therapy in the microorganisms wherein a first nucleotide 
residue is replaced by /a second nucleotide residue, com- 

20 prising the steps of: 

(a) obtaining a sample containing ; 
detectable amount oogenetic material\der ived from the 
microorganism; 
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(b) hybridizing the detectable amount of 
genetic material in a single-strandaa form with an oligo- 
nucleotide primer, the detection step primer, comprising a 
plurality of nucleotide residues, said primer being comple- 
5 mentary to the nucleoside sequence/ of interest in a region 
disposed toward the 3' end from tme defined site such that 
when the primer is hybr idizedxto /the genetic material there 
are no nucleotide residues betweerNthe defined site and the 
3' end of the primer that are identical\to the first or 
10 second nucleotide residues to be detected\ 



primer 



ises mean< 



(c) extendim 

agent in a mixture comprise 

phates wherein the mixtu 

triphosphate complementa 
15 nucleotide residue which 

incorporation of the nucleos. 

acid polymer, and optionall; 

nucleoside triphosphates^ ahd 

(dj/ detecting the incorporation of the 
20 nucleoside triphosphate, wiiereby the identity of the 

nucleotide residue at the/defined site and thus whether a 

point mutation n&s occurred is dete 



ng a polymerizing 
nucleoside triphos- 
t one nucleoside 
the ^irst or second 

for detecting the 
tosphate in a nucleic 
or more chain terminating 



35. A method /according to claim 34, wherein the 
microorganism is human immunodeficiency virus. 



A method according to claim 35, wherein the 
point mutation is at A site selected from among Asp 67, Lys 
70 and Thr 215. 
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37. A method for detecting cells having a point 
mutation at a defined site in tie genetic material, wherein < 
first nucleotide residue is replaced by a second nucleotide 
residue, when said mutated celis are mixed in a cell popula- 
tion with unmutated cells comprising the steps of: 

(a) obtaining/ a detectable quantity of 
genetic material from the cell population while maintaining 
the ratio of mutated to unmuitated cells; 

(b) hybridizing the detectable amount of 
10 genetic material in a singlje-stranded forthwith an oligo- 
nucleotide primer, the detection step primer, comprising a 
plurality of nucleotide residues, said primer^ being comple- 

entary to the nucleotide /sequence of inter est\in a region 
enld troiR the defined site\ such that 
15 when the primer is hybr idizedVtc^the genetic material there 
are no nucleotide res\duMs between the defined sine and the 
3' end of the primer that are identical to the fir 
second nucleotide residues to be detected; 

(c) expending the primer using a polymerizing 
20 agent in a mixture comprising one or more nucleoside triphos 

phates wherein the mix/ture includes at least ot\k nucleoside 
triphosphate complementary to either the first or second 
nucleotide residue wh/ich comprises means ^or detecting the 
incorporation of the /nucleoside triphosphate in a nucleic 
25 acid polymer, and optionally one or yftore chain terminating 
nucleoside triphosphates; and 

(d) / detecting the/ incorporation of the 
nucleoside triphosphate, whereby/ the identity of the 
nucleotide residue at the definejd site and thus whether 

30 mutated cells are/ 



/ present is determined. 



"ft' 
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38. At-method according to claim 37 wherein the 
cells are lymphoqyoes. 




39. \jpethod according to the claim 38, wherein 
the mutated cells are leukemic cells. 
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